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is invention  recd  the O-2,4,6-tri- 
corophel O,O-diIkylthiophophs 
the formula 
cl 
/ s o- 
l__ / 
wherein  represents 
The new compounds re cslline sods, 
somewht soluble  m orgnic solven, nd 
substtiy oluble in wr. ey re of 
vlue s xic constituen o prasiticide 
sitio. 15 
e new compounds my be prepred by re- 
 c 0-2,4,6-trichlorophenyl dichlorohiophoe- 
ph of the o 
c 20 
wtth methanol or ethal. 
In cng out the reaction, about 20 molecu- 
lar pr0poions of methanol or ethanol and .at 
let 2 molecular propoio of pide are 
dolved in beene, methylene dicoride, di- 
eyl ether, or other suimble solvent, and the 
resulting solution added rtionwise  1 molecu- 
lar proportion of O-2,4,6-tricorophenyl 
chlorothiophospha dissolved in the same sol- 
vent. e addition is caied out with strg 
and af a mperae of from 20 
completion of the reaction, the crude reaction 
xture may be wh with war and ded. 
The separation of the desired product  then 
accompsh by evaporaion of the solvent. 
O-2,4,6-tricorophel dicorothiophosphate 40 
employed as a startg martial, as above de- 
scribed, may be prepared by reacti 2,4,6- 
tcMorophenol with tophosphol chloride 
(PS) in a molecular excess of pIdine. 
caing out the reacon, 1 molecular propor- 
tion of 2,4,6-ichlorophenol  dissolved  at 
least 1 molecar proportion of pydine and the 
resultg solution added rtionwise  5 molec- 
ular-prortio of tophosphol chlode. 
e ditn is oeied out with stg and at 
a temperate of from 25   00  C.  prac- 
tice, It  sometimes conveent  opera af the 
bog mperature of the reaction mture and 
der reflux. A mixte of pyride and an 
e solvent such as methylene dicoride may 

2 
be substittïèd«'o the :eXcess pyridine, provided 
only that at least t.oIecular rïPortlon of pyri-. 
dlne be presertfor eacl,=moëcular proportion of 
2,4,6-tchlorophenol pfsent in the mixture. 
Upon completion of .the reaction, the crude mix- 
ture is fractionally distllled under reduced pres- 
sure fo obtain the O-2,4,6-trlchlorophenyl di- 
chlorothiophosphate as a crystalline solid melt- 
ing at 47 ° fo 50 ° C. 
The following examples fllustrate the inven- 
tion but are not fo be construed as limiting: 
Exarrple 1.O-2,4,6-trclloroplerll O,O-di- 
metllltliophosplate 
G1 
[ " S 0.CH 
1 0.CHs 
32 grms (1 mole) of methanol and 7.9 grains 
(0.1 mole) of pyrldine was dissolved in 50 mflli- 
literæ of petroleum ether (boiling af 60-70 ° C.) 
and the resulting solution added portionwtse 
wlth stirring te 16.5 grams (0.05 mole) of 2,4,6- 
trichlorophenyl dichlorothiophosphate dissolved 
in 50 millfliters of petroleum ether. The addi- 
tion was carried out over a perlod of /2 hour and 
at a temperature of rom 20--35 ° C. The reac- 
tion vessel and content was cooled fo room tem- 
perature, and the crude mixture washed with 
water and dried with anhydrous calcium chlo- 
ride. The solvent was then removed by evapo- 
ration to obtain O-2,4,6-trichlorophenyl O,O-di- 
methyl thiophosphateas a crystalline solid melt- 
ing at 59-60 ° C. 
Example 2.O-2,4,6-rælloroplegl O,O-'di- 
C1 
I S O-CHr CH, 
--1 0.CH.CH 
46 grams (1 mole) of ethanol and 7.9 grains 
(0.1 mole) of pyridine ere dispersed in 50 milli- 
liters of petroleum ether and the resultlng solu- 
tion added portionwise to 16.5 grams (0.05 mole) 
of 2,4,6-trichlorophenyl dichlorothiophosphate 
dissolved in 50 milliliters of petroleum ether. 
The addition was carrled out over a period of 
/2 hour and at a temperature of from 20-35 ° C. 
The reaction vessel and content were then cooled 
to room temperature, and the crude product 
thereafter washed with water and dried, with an- 
hydrous calcium chloride. The solvent was then 



removed by evaporation fo obtain O-2,4,6-trl- 
chlorophenyl O,O-dlethylthiophosphate as a 
crystalline solid melting ai 49-51 ° C. 
The new thiophosphates bave been round ef- 
fective as parasiticides and are adapted to be 
employed for the control of a wide range Of agri- 
cultural and househo]d pests. For such use the 
products may be dispersed on a fine]y divided 
solid or employed as dusts. A]s 0, such mixtures 
may be dispersed in water with the aid of a wet- 
ring agent and the resulting aqueous suspensions 
employed as sprays. In other, procedures, the 
products may be employed in ofls, .as constitu- 
ents of oil-in-water emulsions, or in water-dis- 
persions with or without the addition of dis- 
persing or emu]sifying agents. 
We claire: 
1. An O-2,4,6-trichlorophenyl O,O-dialkylthio- 
phosphate having the formula 
ci 
. I s o--R 

wherein R represents  member of the group 
consistang of the methyl and ethyl radicals. 
2. O-2,4,6-trichloroDhenyl O,O-dimeLhylthlo- 
phosphate. 
 3. 0-,4,6- trich]oropheny] 0,0 - diethylthio- 
 phosphate. 
LEWIS R. DRAKE. 
ARTHUR J. ERBEL. 
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